Abstract. Since the early surveys carried out by the Eastern Tropical Pacific (EASTROPIC) and Scripps Tuna Oceanographic Research (STOR) projects in the tropical Pacific off Mexico, the northerly winds which blow over the Gulf of Tehuantepec were described as an important factor controlling the dynamics of this coastal ocean. In January-February 1989 an international team carried out the experiment Tehuano, designed to study the response of the gulf to these wind pulses. The complete evolution of the coastal ocean after an event of moderate intensity was observed. The forcing is characterized by a mostly symmetric, fanshaped, offshore wind jet, which in turn produces a remarkably asymmetric upper ocean response. While analytical results based on Ekman theory forced by a symmetric offshore wind predict the formation of a symmetric dipolar circulation, the observed flow consists mainly of a large (200 km in diameter) anticyclonic warm-core eddy in the western gulf, with only a weak cyclonic counterpart in the eastern gulf. Intense surface cooling under the wind jet is caused by entrainment of subsurface water into the upper layer. The thermocline in the west deepens with the development of the eddy, which is formed initially by the advection of warm surface waters from west of the gulf. East of the axis of the wind, the mixed layer deepens due to wind-induced entrainment, while, at the same time, shoaling and compression of the deeper isotherms by curl-induced upwelling (Ekman pumping) strengthen the thermocline.
by the formation of a wedge-shaped area of cold water emerging from the gulf, extending up to 450 km offshore and followed by the development of a large anticyclonic eddy to the west of the wind axis. The surface cooling was attributed to upwelling, presumably caused by the intensely positive wind stress curl which must be present east of the wind axis. The propagation of the sea level signal associated with wind events has also been investigated. The studies of Christensen et al. [1983] and Enfield and Allen [1983) ] reveal a strong drop in sea level at the head of the gulf after an event but do not find a northward propagation of the signal. The fall in sea level can be as much as 30 cm, as observed in the negative sea level events in the Salina Cruz record of Enfield and Allen [1983] .
Analytical solutions to the traditional Ekman problem forced by a symmetric offshore jet [e.g., Crepon and Richez, 1982] predict equally strong anticyclonic and cyclonic eddies to the right and left of the wind, caused by negative and positive wind stress curls and the downwelling/upwelling associated with it. Because this feature (vortex symmetry) has not been observed, additional elements in the dynamic balance must be responsible for the inhibition of the cyclonic circulation and the generation of an asymmetric flow pattem.
Attempts have also been made to understand the circulation of the gulf with numerical layered models. Clarke [1988] reproduced the shape of the pycnocline with a l¾2-layer model forced by an asymmetric wind jet that followed an inertial circle. McCreary et al. [1989] were the first to recognize the relevance of nonlinear processes in the dynamics of the phenomenon, namely, the production of an ageostrophic offshore jet, as well as the importance of entrainment processes in producing the observed surface cooling. These authors conclude that entrainment is responsible for the weakening of the cyclonic eddy, whereas advective processes strengthen the circulation around the anticyclonic eddy. They obtain an asymmetric dipolar circulation with a weaker cyclonic eddy and reproduce observed values of the sea level depression at the head of the gulf by forcing a nonlinear l«-layer model with a symmetric offshore wind. Entrainment from the lower to the upper layer was allowed in order to produce surface cooling and to prevent the interface from surfacing. In agreement with results of Christensen et al. [1983] and Enfield and Allen [1983] , the sea level depression at the coast does not produce a poleward propagating wave.
In the pages that follow, data gathered during the experiment Tehuano of January-February 1989 are used to describe the main asymmetries of the flow. Some remarks about the aforementioned models are included in section 3.
Observations
A two-ship survey of the area was carded out before and after a moderately strong wind event which commenced on January 21, 1989. The observations included here come from advanced very high resolution radiometer (AVHRR) satellite imagery, moored thermistor chains, moored and shipboard acoustic Doppler current profilers (ADCP), and current meter moorings, as well as from conventional conductivitytemperature-depth (CTD) casts and towed-undulating CTD The chain at the central site (D2) provided data for the period between January 17 and 27, and at the eastern mooring (D3), data were recorded for the period January 20 to February 6. Here no pressure record was obtained, and so corrections to the nominal depths for the oscillation of the chain could not be applied. However, the estimated uncertainty in the depth of the thermistors does not exceed 9% of their nominal depths and is estimated to have been less than 6% most of the time. Although the shape of the forcing is not completely revealed by the observations, shipboard wind data from the two research vessels were presented in a previous paper to show that the wind spreads out quite symmetrically with increasing distance from the head of the gulf [Barton et al., 1993] (Plate la). The satellite image of January 21 (Plate la) shows the surface temperature field after the onset of the event and has superimposed on it the composite of all shipboard wind measurements carded out during the experiment. These observations were gathered over 3 weeks by two different ships, and each value represents the area average for a 0.1 ø square grid. North of 14øN, in the eddy generation area, the wind appears quite symmetrical about its north-south axis. Although it does appear to curve anticyclonically farther offshore, its degree of curvature is not significant when compared with its lateral spread, and the wind can be approximated as having a north-south direction near the coast, where the eddy is generated.
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